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(54) CASTING DRUM OF TWIN DRUM TYPE CONTINUOUS CASTING MACHINE 

(57)Abstract: 

PURPOSE: To provide a thin slab having a smooth 
surface by using a drum which is provided with a copper 
inner layer with fine ruggedness on the outer surface and 
an outer layer which covers the inner layer and is made 
of the metal other than copper, and the surface of the 
outer layer is finished flat to prevent the cracking flaw. 
CONSTITUTION: Casting drums 2, 2' are provided with 
an inner layer 9 made of copper having uniform and fine 
recessed parts 1 0 and projection parts 1 1 on the outer 
surface, and an outer layer 13 which covers the inner 
layer 9 and is made of the metal other than copper, and 
the outer surface 12 of the outer layer 13 is finished flat. 
For example, fine ruggedness of the inner layer 9 are 

formed by the shot blasting, and the Ni-plating or Cr- ,s '~ l s * u " 2 

plating is applied on a surface of the inner layer 9, and the surface is polished to form the 
outer layer 13. For the projection parts 1 1 of the inner layer 9, the outer layer 13 is thin and its 
thermal conductivity is excellent, while for the recessed parts 10, the outer layer 13 is thick 
and its thermal conductivity is bad. When the molten metal 1 is brought into contact with the 
casting drums 1,1', the part 11' fast in solidification and the part 10' slow in solidification are 
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uniformly mixed and distributed along the whole width of the thin slab 5. The generation of the 
cracking flaw in the thin slab 5 can be prevented. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] It is the casting drum of the congruence drum type continuous casting machine which has the 
outer layer which consists of metals other than the copper which covered this inner layer on the external 
surface of the inner layer which consists of copper which has uniform and detailed irregularity, and this 
inner layer, and was formed outside on it at the surface, and is characterized by finishing the front face 
of this outer layer flat and smooth, and forming the front face of a casting drum. 
[Claim 2] It is the casting drum of the congruence drum type continuous-casting machine which has the 
outer layer which consists of a metal which covered this etc. on the external surface of the inner layer 
which consists of copper which has uniform and detailed irregularity, the heat insulator arranged in this 
crevice of a inner layer, and a this inner layer and this heat insulator, and was formed outside on it at the 
surface, and is characterized by to finish the front face of this outer layer flat and smooth, and to form 
the outside surface of a casting drum. 

[Claim 3] It is the casting drum of the congruence drum type continuous casting machine which it has 
the inner layer which turns into a surface from copper, and the outer layer which covered this inner layer 
on the external surface of this inner layer, and was formed in it, and this outer layer consists of a metal 
with which the heat insulator detailed inside was arranged by homogeneity, and the front face of this 
outer layer is finished fiat and smooth, and is characterized by forming the front face of a casting drum, 
[Claim 4] The casting drum of the congruence drum type continuous casting machine according to claim 

2 characterized by the heat insulator arranged on this crevice of a inner layer being the hole made to 
form in this crevice of a inner layer. 

[Claim 5] The casting drum of the congruence drum type continuous casting machine according to claim 

3 whose metal with which the heat insulator was arranged on homogeneity is a metal with which the 
hole was allotted to homogeneity. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the casting drum of the congruence drum type 

continuous casting machine which manufactures a sheet metal cast piece. 

[0002] 

[Description of the Prior Art] Drawing 4 is the explanatory view of a congruence drum type continuous 
casting machine. Two level casting drums 2 and 2' are made to approach in parallel with the same 
height, and are arranged, and each is rotated in an arrow head 6 and the direction of 6'. 2 and 2' is stuck 
in the both ends of the shaft orientations of the casting drum 2 and 2', and the side weir 3 and 3' are 
arranged. In addition, the casting drum 2 and 2' are using copper as the base material by the internal 
water cooling type. A molten metal 1 is continuously poured into the up tooth space (cold slug well) 
formed by the drum 2, 2', and the side weir 3 and 3'. It is cooled by the casting drum 2 and 2', and the 
poured-in molten metal 1 forms the coagulation shell 4 and 4' in the front face of 2 and 2'. It is unified in 
the least interval section 7 of a drum, and this coagulation shell 4 and 4' become the sheet metal cast 
piece 5, and are taken out. 

[0003] According to this congruence drum type continuous casting machine, in 3mm or less, although 
the board width can manufacture a sheet metal cast piece 1000mm or more, it is that ****., without 
performing a complicated back process, since this sheet metal cast piece is thin enough, or board 
thickness can use it as sheet metal by performing slight rolling at a back process. However, this sheet 
metal cast piece has during casting the trouble of being easy to generate a crack crack. 
[0004] The casting drum which established many slots (width-of-face:0.05-0.20mm and depth:0.05- 
0.15mm) in the front face is indicated by JP,2-165849,A. If the casting drum which has much 
irregularity on a front face according to this invention person's etc. knowledge is used, the crack crack of 
a sheet metal cast piece will be reduced. However, the sheet metal cast piece manufactured using the 
casting drum which has much irregularity on the front face has the irregularity of a large number 
corresponding to the irregularity of a casting drum in the front face. 

[0005] As already stated, the sheet metal cast piece by the congruence drum type continuous casting 
machine is the ****, or it is desirable to use it with slight rolling. However, since the front face is not 
smooth, an application is restricted, or in slight rolling, a concavo-convex trace remains in a front face, 
and the sheet metal cast piece which has much irregularity in a front face has the trouble of spoiling the 
fine sight as sheet metal. 

[0006] The mold for continuous casting in which the refractories layer more than two-layer was formed 
to the mold operation side is indicated by Japanese Patent Application No. No. 67450 [ six to ]. In 
addition, TiN, TiC, A1N, and ZrN are indicated as an example of the 1st layer of the refractories layer 
more than two-layer, and Zr02, aluminum 203, a spinel, and Si02 are indicated as an example of the 
2nd layer. 

[0007] While generating the coagulation shell 4 in the contact initiation section 8 with a molten metal 
and resulting in the least interval section 7 in drawing 4 , it is made to grow up to be (t/2) of thickness, 
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Cooling on the casting drum 2 performs this growth. In order to rotate the casting drum 2 in a 
congruence drum type continuous casting machine at high speed, the growth time amount of the 
coagulation shell 4 from 8 to 7 is short. In order to grow up (t/2) of thickness into this short growth time 
amount, in a congruence drum type continuous casting machine, a casting drum with the large cooling 
power which used copper as the base material by the internal water cooling type is used. 
[0008] If the refractories layer more than two-layer [ of Japanese Patent Application No. 6-67450 ] is 
formed in this casting drum 2 that carries out high-speed rotation, since a refractories layer has heat 
transfer nature worse than copper, the cooling power of a casting drum declines and thickness cannot 
form (t/2) of coagulation shell. Therefore, although rotational speed of the casting drum 2 will be made 
late, if rotational speed of the casting drum 2 is made late, the volume of the sheet metal cast piece 5 per 
hour will decrease, and the trouble that the production efficiency of a continuous casting machine falls 
will occur. 
[0009] 

[Problem(s) to be Solved by the Invention] This invention is offering the technical problem the casting 
drum of the congruence dram type continuous casting machine which can prevent generating of a crack 
crack and can manufacture the sheet metal cast piece which does not have irregularity in a front face in 
high production efficiency. 
[0010] 

[Means for Solving the Problem and its Function] Drawing J is the ** type explanatory view of the 
surface of the casting drum of the 1st invention by this invention person etc., dr awing 1 (A) is the 
explanatory view of the location of illustration, and draw ing 1 (B) is the ** type explanatory view of the 
surface of the casting drum 2 of view (**), (**), (Ha), and a (d) cross section. 

[001 1] The inner layer 9 to which the 1st invention by this invention person etc. becomes a surface from 
the copper which has uniform and detailed a crevice 10 (10-1, --, 10-2) and heights 11 (11-1,--, 11-2) 
outside by drawing 1 , It is the casting drum of the congruence drum type continuous casting machine 
which has the outer layer 13 which consists of metals other than the copper which covered this inner 
layer 9 on the external surface of this inner layer 9, and was formed in it, and is characterized by 
finishing the outside surface 12 of this outer layer 13 flat and smooth, and forming the front face of the 
casting drum 2. 

[0012] Although the configuration or magnitude of the detailed crevice 10 or heights 1 1 are not 
specified, if shot-blasting processing is performed, for example to the outside surface of a copper drum, 
height can form the inner layer 9 which has detailed irregularity by the abbreviation homogeneity which 
is 50 micrometers - 200 micrometers. Although the quality of the material or the formation approach of 
an outer layer 13 are not specified, either, nickel plating, Cr plating, and nickel+Cr plating can be 
performed to the front face of a inner layer 9, and an outer layer 1 3 can be easily formed by grinding a 
front face after plating construction. In addition, although the outside surface of an outer layer 13 is 
finished flat and smooth, as for smooth extent, it is desirable to consider as smooth extent of the usual 
cold rolling roll. 

[0013] Due to drawing 1 (B), nickel or Cr which form the outer layer 13 cannot tell heat easily rather 
than Cu. Although the inner layer 9 is covered with the outer layer 13 which cannot tell heat easily, 
since the heights 11 (11-1, 1 1-2) of a inner layer 9 have the thin outer layer 13, its thermal conductivity 
is good, and since a crevice 10 (10-1, 10-2) has the thick outer layer 1 3, on the other hand, thermal 
conductivity is bad [ the heights / a crevice ]. For this reason, in the molten metal 1 in contact with a 
casting drum, it is quickly cooled on a casting drum and molten metal 1 1' (1 1' - 1 1 1' - 2) of the location 
which meets heights 11 (11-1, 1 1-2) has an early advance of coagulation. Molten metal 10' (10' - 1 10' - 
2) of the location which, on the other hand, meets a crevice 10 (10-1, 10-2) has [ that it is hard to be 
cooled ] a slow advance of coagulation. 

[0014] That is, if the casting drum of this invention is contacted, a molten metal 1 will turn into a molten 
metal in which detailed partial 1 1' (1 1' - 1 1 1' - 2) with an early advance of coagulation and detailed 
partial 10' (10' - 1 10' - 2) with a slow advance of coagulation carried out distribution mixing at 
homogeneity. 
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[0015] Each magnitude and distribution of this detailed part are controllable by selecting like a request 
the magnitude of the irregularity prepared in the external surface of a inner layer 9, Furthermore, it is 10' 
by selecting the class of metal of an outer layer 13, and the thickness of an outer layer 13.-1 and 11'- 
Extent of a difference of advance of the coagulation of 1 is controllable like a request. 
[0016] although the molten metal which the molten metal 1 in a cold slug well is poured in previously, 

and serves as low temperature by drawing 1 (A), and the newly poured-in hot molten metal are mixed — 

this — being mixed — since it is inadequate, the elevated-temperature section and the low-temperature 
section are unevenly distributed in the molten metal 1 in a cold slug well in the shape of a layer. 
[0017] When in the case of the casting drum which does not give the device according to rank a low- 
temperature molten metal layer is unevenly distributed near the a of dra wing 1 (A) and a hot molten 
metal layer is unevenly distributed near the b, advance of coagulation since both 10'- 1 near the a of 
drawing 1 (B) and 11 '-1 are low temperature is 10' -2 early and near the b, and 1 1'. - Since both 2 is an 
elevated temperature, its advance of coagulation is slow. According to this invention person's etc. 
knowledge, if the field where advance of coagulation is early, and the field where advance of 
coagulation is slow are formed in this way, in a cast piece 5, it will be easy to generate a crack crack. 
[001 8] In this case, when the casting drum of this invention is used, 1 l'-l is low temperature most, then 
distribution of the temperature of a molten metal is set to 1 1'-2, and then it is referred to as lO'-l, and 
then is 10'. - It can be referred to as 2. Coagulation will also advance according to this sequence. For this 
reason, coagulation advances to Mr. abbreviation 1 also near the b near the a, and it prevents that the 
field where advance of coagulation is early, and a late field are formed. Therefore, generating of the 
crack crack of a cast piece 5 is prevented. 

[0019] Smoothing comparable as the usual cold rolling roll is made to the outside surface 12 of an outer 
layer 13 by this invention. Therefore, the front face of a sheet metal cast piece can also be made smooth 
to the same extent with the usual cold rolling material. For this reason, the trouble on the use which 
originated in the irregularity of a sheet metal cast piece, and had been generated conventionally is 
cancelable. Moreover, since metals used as the outer layer 13 of this invention, such as nickel and Cr, 
are metals, its thermal conductivity is notably higher than the refractories layer of Japanese Patent 
Application No. No. 67450 [ six to ]. For this reason, it is unnecessary to make rotational speed of the 
casting drum 2 late, and it can be operated in the same high efficiency as usual. 

[0020] Drawing 2 is the ** type explanatory view of the surface of the casting drum of the 2nd invention 
by this invention person etc., and is drawing of the same part as drawing 1 (B). The inner layer 9 which 
the casting drum of drawing 2 becomes from the copper which has a crevice 1 0 and heights 1 1 uniform 
on external surface, and detailed on a surface, It has the outer layer 15 which consists of a metal which 
covered this etc. on the external surface of the heat insulator 14 arranged on the crevice 10 of the 
external surface of this inner layer, and a this inner layer 9 and a heat insulator 14, and was formed in it. 
The front face of this outer layer is the casting drum of the congruence drum type continuous casting 
machine characterized by being finished flat and smooth and forming the outside surface of the casting 
drum 2. 

[002 1 ] The inner layer 9 of drawing 2 can be formed by the same approach as the imier layer 9 of 
drawing 1 . Although a heat insulator 14 is used in the casting drum of drawing..! . various kinds of 
refractories can be used as this heat insulator. In addition, although the crevice of a inner layer can also 
be made into a hole, the hole in this case does so the same operation effectiveness as a heat insulator. 
Copper is sufficient as the outer layer 15 of d rawin g 2 , and they may be metals, such as nickel other 
than copper, and Cr, again. This outer layer 15 can be easily formed with the means of common use, 
such as metallizing. The front face of an outer layer 15 is similarly finished flat and smooth with the 
outer layer 13 of drawing 1 having described. 

[0022] Due to drawingj2 , a heat insulator cannot conduct heat easily notably rather than Cu. For this 
reason, although the heights 1 1 of the inner layer 9 without a heat insulator have good thermal 
conductivity, since there is a heat insulator, thermal conductivity is bad [ a crevice 10 ]. for this reason - 
casting - a dram - contacting — **** — a molten metal ~ one — setting ~ heights -11 — meeting - a 
location - a molten metal -11-'- rapid — casting - a drum — cooling ~ having - coagulation ~ 
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advance ~ being early -- although - a crevice — ten — meeting — a location ~ a molten metal — ten — ' -- 
cooling having -- hard - advance of coagulation - being late . 

[0023] namely, - drawing 2 - casting - a drum -- contacting — if - a molten metal - one - coagulation 
~ advance — being early — detailed — a part —11 — ' — coagulation — advance — being late - detailed — 
a part - ten - 1 - homogeneity - distribution - mixing - having carried out a molten metal - 
becoming . For this reason, the casting drum of drawing 2 also prevents generating of the crack crack of 
a cast piece 5 by the same reason with drawing 1 having described. Moreover, since the outside surface 
of an outer layer 15 is smooth, the trouble which originated in the irregularity of the front face of a sheet 
metal cast piece, and had been generated conventionally similarly is canceled with drawing 1 having 
described. Moreover, since the outer layer of drawin g 2 is a metal, its thermal conductivity is notably 
higher than the refractories layer of Japanese Patent Application No. No. 67450 [ six to ], and since the 
copper of a inner layer 9 and the metal of an outer layer 15 are joined in the heights 1 1 of a inner layer, 
it has sufficient thermal conductivity. For this reason, it is unnecessary to make rotational speed of the 
casting drum 2 late, and it can be operated in the same high efficiency as usual. 
[0024] Drawing 3 is the ** type explanatory view of other casting drums of this invention, and is 
drawing of the same part as drawing 1 (B). The easting drum of draw ing 3 has the inner layer 1 7 which 
turns into a surface from copper, and the outer layer 16 which covered this inner layer 17 on the external 
surface of this inner layer 17, and was formed in it, and this outer layer 16 is the casting drum of the 
congruence drum type continuous-casting machine which consists of a metal with which the heat 
insulator 18 detailed inside was arranged by homogeneity, and the front face of this outer layer 16 is 
finished flat and smooth, and is characterized by forming the front face of a casting drum. 
[0025] Copper is sufficient as the metal which constitutes the outer layer 16 from drawing 3 , and they 
may be metals, such as nickel other than copper, and Cr, again. Moreover, various kinds of refractories 
can be used as a heat insulator 18. The outer layer 16 where a heat insulator detailed inside drawing 3 
consists of a metal arranged on homogeneity can arrange the cloth woven for the fiber of a heat insulator 
on the external surface of a inner layer 1 7, and can form it by carrying out thermal spraying of the metal, 
or plating it from on the. In addition, although the part of the heat insulator 18 of drawing.3 can also be 
made into a hole by selecting a spray condition without arranging the cloth woven for the fiber of a heat 
insulator, the hole in this case does so the same operation effectiveness as a heat insulator. 
[0026] Due to dra wing 3 , a heat insulator 18 cannot conduct heat easily notably rather than the metal 
which constitutes the outer layer. For this reason, although the part 19 without a heat insulator has good 
thermal conductivity, 20 with a heat insulator has bad thermal conductivity, for this reason — casting ~ a 
drum - contacting -- **** --a molten metal - one ~ setting - 19 — meeting - a location - a molten 
metal -- 19 - ' - casting - a drum — rapid ~ cooling - having - coagulation - advance -- being early -- 
although -- 20 - meeting - a location - a molten metal - 20 ~ ' ~ cooling -- having - hard - advance 
of coagulation - being late . 

[0027] That is, if the casting drum of drawing 3 is contacted, a molten metal 1 will turn into a molten 
metal in which detailed partial 19' with an early advance of coagulation and detailed partial 20' with a 
slow advance of coagulation carried out distribution mixing at homogeneity. For this reason, by the 
same reason, the casting drum of dra w in g 3 also prevents generating of the crack crack of a cast piece 5 
with drawing 1 having described. Moreover, since the outside surface of an outer layer 1 6 is smooth, the 
trouble which originated in the irregularity of the front face of a sheet metal cast piece, and had been 
generated conventionally similarly is canceled with drawin g 1 having described. Moreover, since it 
consists of a metal, the outer layer 16 of drawing _3 lias thermal conductivity notably higher than the 
refractories of Japanese Patent Application No. No. 67450 [ six to ], is unnecessary for making 
rotational speed of a casting drum late, and can be operated in the same high efficiency as usual. 
[0028] 

[Example] Using four kinds of surface casting drums shown in Table 1, while board thickness was 
2mm, the sheet metal cast piece of carbon aluminum killed steel was manufactured. In addition, a 
diameter is [ 400mm and the die length of each casting drum ] 350mm, and each peripheral velocity of a 
casting drum is a part for 40m/. 
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[0029] It is an example of a comparison, and the drum A of Table 1 has neither a inner layer nor an 
outer layer, and is a copper independent surface. In addition, this casting drum A was finished flat and 
smooth so that surface roughness might be set to 10 micrometers or less. Although the drum B of Table 
1 was an example of a comparison, and it has neither a inner layer nor an outer layer and was a copper 
independent surface, the front face of this casting drum B formed the irregularity of 80 micrometers in 
homogeneity with shot blasting. The drum C of Table 1 was an example of this invention, it formed the 
outer layer of nickel with a thickness of 30 micrometers in the external surface of the inner layer of the 
copper which formed the irregularity of 80 micrometers with shot blasting by plating, and it ground it so 
that surface roughness might be set to 10 micrometers or less after that. 

[0030] It is O: (0-1 cm) / m2, O: (1cm ** -10cm) / m2, **: (10cm ** -50cm) / m2, and x: (50cm **) / m2 
in the result of having carried out acid washing of the cast piece which the column of a cast piece crack 
manufactured by Table 1, and having observed the surface crack crack with the 15 times as many 
magnifier as this. Moreover, it is O:0-8micrometer, O:8micrometer ** -15micrometer, * * : 1 5micrometer 
** -30micrometer, and x:30-micrometer super-****** by the result of having measured the roughness 
of the cast piece of **** which the cast piece roughness column cast in Table 1 with the surface 



roughness plan. 
[0031] 
[Table 1] 
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[0032] A cast piece crack occurs only by making a drum front face smooth so that the drum A of Table 
1 may see. If irregularity is formed in a drum front face so that the drum B of Table 1 may see, a cast 
piece will serve as a split face. If the drum of this invention is used so that the drum C of Table 1 may 
see, a cast piece crack can be prevented and a front face can manufacture a smooth cast piece. 
[0033] 

[Effect of the Invention] If the casting drum of this invention is used, in congruence drum type 
continuous casting, generating of a crack crack can be prevented, and a sheet metal cast piece with a 
smooth front face can be manufactured, and production efficiency of a sheet metal cast piece will not be 
reduced. 



[Translation done.] 
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